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(54) Continuous mixing feeder 

(57) The invention is for mixing at least one kind of 
an additive with a powdery or granular main material ho- 
mogeneously so as to continuously supply the same 
quantitatively. A barrel (1) comprises a front side cylin- 
drical part (3), a trough part (4), and a rear side cylindri- 
cal part (5) from the upstream side. A quantitative ex- 
truding zone comprises the front side cylindrical part (3) 
and a quantitative extmding part having a full flight (7) 
provided on the peripheral surface of the axis part of a 
screw (2), for quantitatively transporting a main material 
to the downstream side. A mixing zone comprises the 



trough part (4) and a mixing part having an agitating 
blade formed zigzag on the axis part of the screw (2) 
and a ribbon screw (8b) having a distance with respect 
to the peripheral surface of the axis part, for homogene- 
ously dispersing additives added from additive supply 
openings in the main material. The scraping out zone 
comprises the rear side cylindrical part (5) and a scrap- 
ing out part having forward paddles (9a) and backward 
paddles (9b) fonned alternately on the peripheral sur- 
face of the. axis part of the screw, for discharging the 
mixture from a discharge opening (11). 
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Description 

BACKGROUND OF THE INVENTION 

Field of invention ^ 

[0001] The present invention relates to a continues 
mixing feeder, capable of adding and mixing at least one 
kind of an additive with a powdery or granular main ma- 
terial, and continuously supplying the same to the next io 
step quantitatively. 

Related art 

[0002] When a powdery or granular main material is is 
needed to be supplied with at least one kind of an addi- 
tive added thereto, to a supply portion of an extruder or 
an injection molding nnachine, a method (A) or a method 
(B) mentioned below is adopted on the whole. 

20 

(A) A method of supplying a main material and an 
additive by a screw type feeder to a supply portion 
of an extruder or an injection molding machine. 

(B) A method of mixing a main material and at least 
one kind of an additive by a batch type mixer and 25 
storing the same in a storage tank, and supplying 

the mixture stored in the storage tank to a supply 
portion of an extruder or an injection molding ma- 
chine via a transport pipe. 

30 

[0003] Among the above-mentioned conventional 
techniques, the method (A) involves a problem in that 
the quality of the molded products can be irregular due 
to difficulty in homogeneously dispersing an additive in 
a powdery or granular main material when it is used as 35 
means for supply to an extruder or an injection molding 
machine. 

[0004] Further, the method (B) involves a problem in 
change of the mixing ratio of an additive to a main ma- 
terial due to adherence of the mixture to a transport pipe 40 
when an adherent material is included, or unevenness 
of the material due to separation during passage in a 
transport pipe when materials with a large specific grav- 
ity difference are included. 

45 

SUMMARY OF THE INVENTION 

[0005] In view of the above-mentioned problems in 
the conventional techniques, an object of the invention 
is to provide a continuous mixing feeder, capable of add- 5o 
ing and mixing at least one kind of an additive with a 
powdery or granular main material, and continuously 
supplying the same quantitatively. 
[0006] In order to achieve the above-mentioned ob« 
ject. a continuous mixing feeder of the invention com- ss 
prises a barrel, a screw provided rotatably in the barrel, 
and rotation drive means for rotating the screw, with a 
quantitative extruding zone, a mixing zone, and a scrap- 



ing out zone formed from the upstream side by changing 
the shape of the barrel and the screw, wherein the quan- 
titative extruding zone comprises a front side cylindrical 
part having a supply opening for supplying a main ma- 
terial on the upstream end side of the barrel and a quan- 
titative extruding part having a full flight provided on the 
peripheral surface of the axis part of the screw, the mix- 
ing zone comprises a trough part with a substantially U- 
shaped cross-section, having at least one additive sup- 
ply opening on the upstream end side of the barrel and 
a mixing part having a plate-like agitating blade project- 
ing In the radial direction formed zigzag with a distance 
with each other along the axial direction on the periph- 
eral surface of the axis part of the screw and a ribbon 
screw supported by the agitating blade having a dis- 
tance with respect to the peripheral surface of the axis 
part, and the scraping out zone comprises a rear side 
cylindrical part having a discharge opening for discharg- 
ing a mixture from the scraping out zone on the down- 
stream end side of the barrel and a scraping out part 
having a scraping agitating blade on the peripheral sur- 
face of the axis part of the screw. 
[0007] Moreover, the scraping out part having the 
scraping agitating blade on the peripheral surface of the 
axis part of the screw can be provided detachable so as 
to be replaced by another scraping out part having a 
scraping agitating blade with a different shape on the 
peripheral surface of the axis part of the screw. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] 

FIG. 1 is a diagram for explaining a continuous mix- 
ing feeder according to one embodiment; 
FIG. 2 Is a schematic cross-sectional view taken on 
the line A-A of FIG. 1; and 

FIG. 3 is a schennatic cross-sectional view taken on 
the line B-Bof FIG. 1. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

[0009] An embodiment of a continuous mixing feeder 
according to the invention will be explained based on 
drawings. 

[0010] As shown in FIG. 1, the continuous mixing 
feeder comprises a barrel 1 . a screw 2 provided rotata- 
bly In the barrel 1 , and rotation drive means 15 for rotat- 
ing the screw 2. with a quantitative extruding zone X, a 
mixing zone Y, and a scraping out zone Z formed suc- 
cessively from the upstream side by changing the shape 
of the barrel 1 and the screw 2 as described later. 
[0011] The quantitative extruding zone X comprises a 
front side cylindrical part 3 in the barrel 1, and a quan- 
titative extruding part having a full flight 7 provided on 
the peripheral surface of the axis part 6 of the screw 2 
such that a main material supplied from a supply open- 
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ing 1 0 provided on the upstream end side of the cylin- 
drical part 3 is transported quantitatively to the nnixing 
zone Y. 

[001 2] The tip part projecting outward from a rear side 
cylindrical part 5 of the screw 2 is supported rotatably s 
by a supporting part 16 via a bearing (not illustrated). 
[0013] The mixing zone Y comprises a trough part 4 
having a substantially U-shaped cross-section in the 
barrel 1 . and a mixing part having a plate-like agitating 
blade 8a projecting in the radial direction formed zigzag io 
with a distance with each other along the axial direction 
on the peripheral surface of the axis part 6 of the screw 
2 provided In the trough part 4 and a ribbon screw 8b 
supported by the agitating blade 8a having a distance 
with respect to the peripheral surface of the axis part 6 i^ 
such that a main material quantitatively transported from 
the quantitative extruding zone X and additives supplied 
each frcrn a first additive supply opening 12, a second 
additive supply opening 13 and a third additive supply 
f opening 14 provided with a distance with each other in 20 
^ the axial direction on the upstream end side of the trough 
part 4 of the barrel 1 are mixed so as to provide a mix- 
ture, wherein the additives are dispersed homogene- 
ously In the main material, to the scraping out zone Z. 
[0014] The number of the additive supply openings is 2S 
not limited to three, but an optional number can be 
adopted as needed. 

[001 5] The scraping out zone Z comprises a rear side 
cylindrical part 5 In the barrel 1 , and a scraping out part 
having clover-like forward paddles 9a and backward 30 
paddles 9b formed alternately with a distance with each 
other in the axial direction on the peripheral surface of 
the axis part 6 of the screw 2 provided in the rear side 
cylindrical part 5 such that the mixture transported from 
the mixing zone Y is further mixed and scraped out from 35 
a discharge opening 11 provided on the downstream 
end side of the rear side cylindrical part 5. 
[0016] In this embodiment, the fonward paddles 9a are 
formed with a tiit angle with respect to the axial direction 
( such that a mixture can be transported to the down- 
stream side, and the backward paddles 9b are formed 
with a tilt angle with respect to the axial direction such 
that the mixture can be forced back to the upstream side. 
[0017] Operation of the continuous mixing feeder of 
this embodiment will be explained. ^ 

(1 ) A powder/ or granular main material supplied to 
the quantitative extruding zone X via the supply 
opening 1 0 is transported quantitatively to the mix- 
ing zone Y by the quantitative extruding part, where- 
in the full flight 7 is provided on the peripheral sur- 
face of the axis part 6 of the screw 2 provided in the 
front side cylindrical part 3 of the barrel 1 . 

(2) The powdery or granular main material quanti- 
tatively transported to the mixing zone Y by the step ss 
(1) is mixed with a each predetermined amount of 

a first additive, a second additive, and a third addi- 
tive supplied from the first additive supply opening 
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1 2, the second additive supply opening 1 3. and the 
third additive supply opening 14 by the agitating 
blade 8a and the ribbon screw 8b so as to be a mix- 
ture with the additives dispersed homogeneously 
and transported to the scraping out zone Z 
In this step, the mixture to be transported in the 
trough part 4 with a substantially U-shaped cross- 
section, is scraped upward from the trough bottom 
surface 4a of the trough part 4 with a substantially 
U-shaped cross-section many times as shown in 
FIG. 2 so as to be mixed while floating and tuming 
round by the Interaction of the agitating blade 8a 
and the ribbon screw 8b. and is transported to the 
downstream side without stagnating the main ma- 
terial or the additives on the trough bottom surface 
4a. As a result, a mixture with the additives dis- 
persed in the main material can be transported to 
the scraping out zone Z. 

(3) After the step (2), the mixture Is transported to 
the downstream side and forced back to the up- 
stream side alternately by the forward paddles 9a 
and the backward paddles 9b In the scraping out 
zone Z. As a result, the mixture with the filling ratio 
heightened and the additives homogeneously dis- 
persed In the main material can be discharged out- 
side the apparatus continuously from the discharge 
opening 11. 

[001 8] The scraping out part having a scraping agitat- 
ing blade on the peripheral surface of the axis part 6 of 
the screw 2 according to the invention is not limited to 
the scraping out part having the clover-like forward pad- 
dles 9a and backward paddles 9b formed alternately 
with a distance with each other in the axial direction on 
the peripheral surface of the axis part 6 described in this 
embodiment, but scraping out parts provided with a full 
flight on the peripheral surface of the axis part, or pro- 
vided with a scraping agitating blade with another 
shape, such as a ribbon screw, can be adopted as well. 
[0019] Moreover, the scraping out part can be provid- 
ed detachably via a coupling at the boundary part with 
the mixing part of the screw 2 so as to be replaced by 
another scraping out part having a full flight or a scraping 
agitating blade with a different shape, such as a ribbon 
screw on the peripheral surface of the axis part. Accord- 
ingly, main nnaterials and/or additives with different 
physical properties can be handled with one continuous 
mixing feeder. 

[0020] According to the configurations, the invention 
can achieve the following effects. 
[0021 ] A main material transported quantitatively from 
the quantitative extruding zone and added additives are 
mixed while floating and turning round many times in the 
mixing zone so as to be a mixture dispersed and mixed 
homogeneously. The mixture is discharged continuous- 
ly from the discharge opening via the scraping out zone 
without stagnating in the barrel. As a result, a mixture 
with additives homogeneously dispersed in a main ma- 
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terial can be supplied continuously and stably to the sup- 
ply part of the next step. 



Claims ^ 

1 . A continuous nnlxing feeder comprising 

a barrel; 

a screw provided rotatably In the barrel, and 
rotation drive means lor rotating the screw, with 
a quantitative 

an extruding zone including a front side cylin- 
drical part having a supply opening for supply- 
ing a main materia! on the upstream end side ^5 
of the barrel and an extruding part having a full 
flight provided on the peripheral surface of the 
axis part of the screw; 

an mixing zone including a trough part with a 
substantially U-shaped cross-section, having 20 
at least one additive supply opening on the up- 
stream end side of the barrel and a mixing part 
having a plate-like agitating blade projecting in 
the radial direction formed zigzag with a dis- 
tance with each other afong the axial direction 2S 
on the peripheral surface of the axis part of the 
screw and a ribbon screw supported by the ag- 
itating blade having a distance with respect to 
the peripheral surface of the axis part; and 
a scraping out zone including a rear side cylin- 30 
drical part having a discharge opening for dis- 
charging a mixture from the scraping out zone 
on the downstream end side of the barrel and 
a scraping out part having a scraping agitating 
blade on the peripheral surface of the axis part 55 
of the screw, 

wherein extruding zone, a mixing zone, and a 
scraping out zone ar formed from the upstream 
side by changing the shape of the barrel and 
the screw. 

2. The continuous mixing feeder according to claim 1 , 
wherein the scraping out part having the scraping 
agitating blade on the peripheral surface of the axis 
part of the screw is provided detachable so as to be ^5 
replaced by another scraping out part having a 
scraping agitating blade with a different shape on 

the peripheral surface of the axis part of the screw. 

so 
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Fig. 2 




Fig. 3 
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